Epidermal growth factor receptor ligands regulate keratin 8 expression in keratinocytes, and transforming growth factor alpha mediates the induction of keratin 8 by the v-rasHa oncogene.
Cytokeratins 8 and 18 (Endo A and B) are among the earliest expressed embryonic genes and the major components of the cytoskeleton in simple epithelia of the adult. Recent data indicate that these cytokeratins are aberrantly expressed in several epithelial tumor types and that expression in cultured mouse keratinocytes is linked to activation of the rasHa oncogene. Furthermore, up-regulation of K8/K18 in keratinocytes is associated with reciprocal suppression of K1. We now show that the aberrant expression of K8 and K18 and suppression of K1 in cultured keratinocytes transduced with the v-rasHa gene are mediated by a factor secreted into the culture medium. Furthermore, transforming growth factor alpha (TGF-alpha) and epidermal growth factor elicit an identical pattern of K8/K18 expression and K1 suppression in normal keratinocytes. The factor in medium from v-rasHa keratinocytes is TGF-alpha, as a specific blocking antibody for rat and mouse TGF-alpha prevents the expression of K8 and restores expression of K1. The tyrosine kinase inhibitor genistein also prevents K8 induction in v-rasHa keratinocytes and in normal keratinocytes treated with TGF-alpha- or v-rasHa-conditioned medium. However, simply stimulating proliferation of keratinocytes by cholera toxin does not result in expression of K8 or suppression of K1. Finally, tumor grafts from neoplastic epidermal cells overexpressing TGF-alpha via retroviral transduction of human TGF-alpha complementary DNA in vitro show coordinate expression of K8 and human TGF-alpha. These studies indicate that K8 expression in keratinocytes, and derivative neoplastic cells, in vivo and in vitro is regulated by epidermal growth factor receptor ligands. Since the expression of cytokines and K8/K18 in early embryogenesis is often coincident, cytokines may be the physiological mediators of K8/K18 expression in embryonic cells.